Sprouty2 and -4 regulate axon outgrowth by hippocampal neurons.
Sprouty proteins act as negative feedback inhibitors of fibroblast growth factor (FGF) signaling. FGFs belong to the neurotrophic factors and are involved in axonal growth during development and repair. We investigated the expression of Sprouty isoforms in hippocampal neurons as well as the regulation of Sprouty2 and -4 during development and their role in axon growth. Sprouty2 and -4 were located in the nucleus, the cytoplasm, in dendrites, and axons of hippocampal neurons concentrated in growth cones. During development in vivo and differentiation in vitro, expression of Sprouty2 and -4 was gradually downregulated in hippocampal neurons. Between 5 and 24 days in culture expression of both Sprouty isoforms was reduced by 70%. In vivo expression of Sprouty2 was reduced by 79% and of Sprouty4 by 93% on postnatal day 14 compared to embryonic day 16.5. Downregulation of Sprouty2 and -4 by shRNAs strongly promoted elongative axon growth by cultured hippocampal neurons, which was further increased by FGF-2 treatment. In addition, FGF-2 reduced expression of Sprouty2 by 33% and of Sprouty4 by 44%. Together, our results imply that Sprouty2 and -4 are downregulated in the hippocampus during postnatal brain development and that they can act as regulators of developmental axon growth.